ABSTRACT
INTRODUCTION
Growth in the generation of electrical energy, increased penetration of distributed resources and increased interconnection of the networks leads to higher fault currents. This growth in capacity requires replacing existing circuit breakers with units with higher fault current ratings, incurring a major cost and down time. Higher fault current causes more stress on the system reducing the life of critical components such as transformers.
According to Pat Duggan of Con Edison, "Fault Current Limiting functionality is a critical enabler for 'open access' for new transmission and generation, and more cost effective infrastructure upgrades and replacements. In addition fault current limiters can mitigate recovery time of superconducting cables and give selected DGs an advanced option to serve peak loads after external faults." [1] The SSFCL is a fault current limiter using solid-state technology providing active control of fault current limiting. In the event of fault SSFCL introduces the current limiting impedance till the fault is cleared. operation, faster response, minimum system impact, improved reliability, better efficiency, and compact footprint.
SSFCL Concept:
• 
POWER TEST LAB CAPABILITIES
The capability of various power labs in USA was assessed. The following is the summary of their capabilities to perform the desired tests on the SSFCL.
DESIGN TESTING
The following tests have been formulated based on review of the industry standards for switchgears used in T&D system.
• Dielectric Test [9] , [12] , [13] , [14] , [16] - 
PRECONNECTION TESTS AT UTILITY SUBSTATION:
The following are the tests US based Utilities prefer to perform before applying power to the SSFCL in the field.
FIELD EVALUATION TESTING
In the field SSFCL will be evaluated for it's performance under Steady-State and Transient (at fault) conditions
DETAILS OF TEST PROCEDURES :
The following sections provide details of the procedures for key tests.
POWER FREQUENCY VOLTAGE WITHSTAND TEST
• Tests SSCL dielectric integrity against the continuous operating voltages [9] , [16] .
• 60Hz sine-wave voltage of rated amplitude is applied for 60 seconds from SSFCL line terminals to ground. Leakage current is monitored as shown in figure 10 . 
FULL-WAVE IMPULSE WITHSTAND VOLTAGE TEST
• Tests to verify system's ability to withstand rated fullwave lightning impulse withstand voltages.
• Both positive and negative, lightning impulse voltages having a peak value equal or greater than the rated fullwave lightning impulse withstand voltage, as shown in figure 11 & 12, shall be applied between the terminals of the SSFCL and the ground / case as shown in figure  13 .
• Waveform for lightning impulse tests per IEEE Standard 4-1978 [9] Waveform for full-wave Impulse Test The voltage shall be applied to the terminals of the SSFCL, without causing damage or producing a flashover, following the same procedure as for full-wave impulse test, as shown in figure 16 . 
Waveform for Chopped-wave Impulse Test

FULL LOAD/ EFFICIENCY/ HARMONIC DISTORTION TESTS
• The purpose of the test is to evaluate the SSFCL performance for full load operation, power losses and harmonic distortion at various current levels using the circuit as shown in figure 17 below.
• Test conditions
• Input -At the lower end of operating voltage range and higher end of input frequency.
• Output / load -At 25%/50%/75% and rated load current and 0.85 lagging power factor.
Figure 17 Efficiency Test
CONTINUOUS CURRENT / TEMPERATURE RISE TESTS
Test conditions
• Ambient -Room temperature.
• Output -3phase bolted short.
• Input Voltage -Variable low voltage enough to provide 25% and gradual rise to 50%-75% and finally to rated load current.
Temperature. Monitoring
• Built in heatsink temperature. sensors • Cooling liquid temperature (Top, Mid, and lower level)
• Tank (top, bottom, middle on both sides)
FAULT CURRENT LIMITING TEST
• The purpose of the test is to evaluate the SSFCL performance for fault current limiting operation.
• The SSFCL is connected to the test set up as shown in figure 18 below.
• Test conditions
• Set source impedance for required available short circuit current. • Set backup breaker for let-thru current for desired duration.
• Perform test starting with 25/50/75% of desired let-thru before hitting 100% of current.
Figure 18 Fault current Limiting Test
PRECONNECTION TEST
Visual Inspection
Once received at site an external inspection of the SSFCL tank and fittings will be done which will include the following points: 
Tank Pressure
The tank pressure may be positive or negative when received, depending on liquid temperature. In some cases, the vacuum pressure gauge may read zero, which could indicate a tank leak. In such cases, it is recommended to contact manufacturer before installation.
Dielectric tests
Dielectric tests are the group of tests during which the SSFCL will be subjected to higher voltage levels and therefore higher voltage stresses than would normally be experienced in service. The purpose is to confirm that the design, manufacture and processing of the SSFCL and insulation structure and materials are adequate to provide many years of satisfactory life. Recommended test is power frequency voltage withstand at reduced level to 75% of rating.
FIELD PERFORMANCE EVALUATION
The objective of this test is to evaluate the SSFCL performance in the field under Steady-State and transient condition of the system in which the SSFCL is connected (see figure 19 & 20) .
Test Monitoring
• Steady state voltage and current sensors.
• High speed voltage and current sensors.
• Power Monitor and data recorder • Temperature and Pressure Sensors 
